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1.0 Introduction 
This report summarizes field work and calculations completed to determine the volume of wastewater discharged from 
the CMC Landholdings storage pond on 11/20/15 and the volume that could not be recovered.  In addition, the report 
summarizes the amount of freeboard available immediately prior to the discharge.  

 

2.0 Project Description 

2.1  A topographic survey of the CMC Land Holdings, LLC wastewater ponds was completed in August 2016.  The survey 
included the use of a pontoon raft to survey the bottom of both the storage pond and settling basin.  Various features 
adjacent to the ponds were included in the survey, including a concrete TID irrigation ditch, adjacent field grades and 
pump boxes. 

2.2 Additional topographic survey data was obtained on 10/4/16 to determine the elevation of the high water mark in both 
ponds, i.e., available freeboard, as well as additional elevation data for the concrete TID ditch on the south side of the 
ponds.     

 

3.0 Discharge Volume Calculation Methodology 

3.1 Survey of TID Canal. Based upon the survey results, it becomes apparent that the TID concrete canal south of the south 
storage pond embankment acted as a dam during the discharge.  As the embankment eroded during the discharge event, 
the water from the storage pond flowed out of the pond to the south and intersected the TID concrete canal.  The 
concrete canal essentially became a dam to prevent further erosion and further discharge, figure 1.  As shown in in figure 
6, only water at elevations higher than the top of TID canal could escape over the top of the TID canal and into the 
corrals.  This is evidenced in figures 1-3, that show that the water surface in the storage pond, in the breach and in the 
canal were all at the same elevation at the time the breach was stopped with repairs to the embankment.  The elevation 
of this water surface is the same as the canal south bank shown in figure 2, which was surveyed on 10/4/16. Therefore, 
water in the storage pond at elevations lower than the top of the TID canal was not released because the TID canal acted 
as a dam.  See survey plan in appendix B and figure 6 for orientation of pond and canal. 
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Figure 1. Water surface in TID canal at        Figure 2.  Water surface in breach                 Figure 3.  Water surface in breach and  
Location of breach.  11/20/15 – 8:12am       11/20/15 – 8:12am                                      storage pond.  11/20/15 – 8:11am 
 

3.2 Survey of Highwater Marks. The photos taken at the site on 11/20/15 identify high water marks on various PVC and 
concrete structures within the settling basin and storage ponds, figure 4.  As shown in figure 4, the concrete and PVC 
vertical pipes are still wet from the pond level prior to the discharge.  These high water marks are still evident at the site, 
figure 5, and were surveyed on 10/4/16 to identify an elevation of the high water level in the storage pond and settling 
basin.  The high water marks are both accumulated organic material affixed to the structure and red staining of the 
structures from wastewater.  Several structures with high water marks were identified and surveyed in both the settling 
basin and storage pond.  These high water marks indicate the water level, and amount of available freeboard, in the 
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settling basin and storage pond immediately prior to the discharge.  Using the average elevation of the top of the 
embankment and the average elevation of the high water marks, the settling basin had 1.89 feet of freeboard(north 
embankment) and the storage pond had 2.04 feet of freeboard immediately prior to the discharge(south embankment), 
table 1. The amount of freeboard in both ponds were noted to be roughly the same.  This is likely because a channel had 
been excavated between May and July 2015 in the interior embankment between the settling basin and storage pond due 
to a plugged weir box.  This allowed the water surface in the settling basin and the storage pond to be equal, as the two 
ponds were directly connected, which was shown by the high water mark elevations.  

  

Figure 4 – High Water Mark on pond structures – photo from        Figure 5 – High Water Mark on pond structures – Photo taken 10/4/16 
RWQCB Inspection Report – 11/20/15 – 12:27pm 
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3.3 Calculation of Water Discharged. Utilizing the elevation of the high water marks and the elevation of the water surface in 
the storage pond at termination of the discharge (i.e., the elevation of the TID canal), the volume of the water discharged 
can be calculated.  The area of the pond was calculated at the high level and low level, then averaged and multiplied by 
the depth of water that was discharged.  These calculations are shown in Table 1.  The elevations of the top of pond 
embankment, high water level and low level are shown on the diagram in figure 6.  
 

 

Table 1.  Discharge Volume Calculations 

 
Storage Settling 

Pond Area (Top), sf 136,105 29,710 
Pond Area (Mid), sf 112,414 25,686 

   
   Elev @ Top of Embankment 92.5 92.2 
Elev @ High Water Mark 90.46 90.31 
Elev @ Top of Canal 88.4 88.4 

   Area at High Water Mark, sf 126,439 28,189 
Area at Top of Canal, sf 116,678 26,652 
Avg Area of Discharge, sf 121,559 27,420 
Volume, gallons 1,873,074 391,749 

   Total Volume, gallons 2,264,823 
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Figure 6 – Schematic Detail of discharge elevations 

 

4.0 Volume of Wastewater Pumped to Storage Pond After Discharge 

4.1 Pump Calculations. In addition to the calculation of amount of water discharged from the ponds, we were asked to 
calculate a volume of wastewater returned to the storage pond immediately following the discharge.  TID electric meter 
usage records were consulted to determine the amount of time the sand trap manure pump operated. This facility pump 
is located in the corrals south of storage ponds and was used throughout the event to return water to the ponds. The 
information obtained from TID, included in appendix A, was utilized to establish an average monthly usage for the manure 
pump.  The increased usage during November 2015, over the average monthly usage, was utilized to calculate the 
additional hours that the sand trap manure pump was operated during the discharge event.  The manure pump likely 
began pumping shortly after the discharge occurred, however, the wastewater returned to the pond was only calculated 
from the time that the breach had been repaired, see calculations in Table 2.  The time of operation of the manure pump 
after the discharge is consistent with the time the facility owner felt the pump was operating.  The pump flowrate shown 
in Table 2 was calculated utilizing the California Pipe Method, see calculations in Table 3.  The pipe gap, a, in these 
calculations was measured with a tape measure during manure pump operation on 10/19/16. 

  

10/25/2016 9:42:47 AMExhibit 9

Michael
Line

Michael
Line

Michael
Line



7 
 

Table 2.  Pump Energy Usage 

Meter Period Usage 
     12/4/15-1/5/16 2622 

     11/5/15-12/4/15 3298 
     10/6/15-11/5/15 2669 
     

       Avg Dec & Oct 2645.5 
     Nov - Avg 652.5 
     

       
Desc Hp KW Kw-hr 

Total 
Hrs* 

Pump Back 
Hrs** 

Vol Pumped, 
gal 

WW Pickup Pump 40 35.10588 652.5 18.59 14.44 1,046,775 

       Notes: 
      * - Total extra hours pump ran during Nov 2015 billing 

  ** - Hours pump operated after pond discharge ended 
   

Table 3.  Pump Flowrate Calculation 

Pump Discharge by California Pipe 
Method(B.R. Vanleer) 

    Q = 8.69*(1-a/d)^1.88*d^2.48 
 

    d Pipe ID ft 0.9775 
a Gap ft 0.4375 

    d^2.48 
  

0.945126 
1-(a/d) 

  
0.55243 

Q Flowrate cfs 2.691473 

  
gpm 1208.472 
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4.2 Total Volume Pumped Back to Lagoon. The volume of wastewater pumped back to the storage pond, based on TID 
electric meter records and calculated pump flow rate is shown in Table 2 to be 1,046,775 gallons.   

 

5.0 Conclusion 
The utilization of topographic surveying of the settling basin and storage pond has provided data necessary to determine 
the amount of wastewater discharged by the pond breach that occurred on 11/20/15.  The surveyed elevations, in 
combination with the numerous photographs depicting the condition of the pond on the day of discharge have provided 
the information needed to estimate the volume of wastewater discharged from the ponds.  TID electrical service records 
have been utilized to determine how long the facility pump in the corral south of the storage ponds was operated to 
pump wastewater back to the pond.  A pump flowrate was calculated to be combined with the pump time to determine 
the volume of water pumped back to the storage pond.  This was calculated to be 1,046,775. Based upon the information 
above, the volume of water discharged from the pond on 11/20/15 has been calculated as 2,264,823 gallons and the 
volume of water pumped back to the pond after the discharge has been calculated as 1,046,775.  In addition to the water 
pumped back to the pond, there was also 1,080,000 gallons applied to the Silva cropland (Appendix D) by TID and 9,000 
gallons (Appendix E) moved to the pond by vacuum trucks hired by CMC.  Collectively, these values indicate a remaining 
129,048 gallons of wastewater that was not returned to pond or applied to cropland. 

 

  Total Volume Released:     2,264,823 gallons 

  Volume Pumped Back to Lagoon:  - 1,046,775 gallons 

  Volume Applied by TID to Cropland:  - 1,080,000 gallons 

  Volume Captured by Vacuum Trucks: - 9,000 gallons      

  Remainder:    129,048 gallons 
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2/1/16 CMC Response 
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APPENDIX E 

Invoices for Vacuum Trucks 
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